A gradient of synaptic efficacy and its presynaptic basis in the cercal system of the cockroach.
1. The cerci of the cockroach Periplaneta americana bear longitudinal columns of wind-sensitive receptors which provide excitatory inputs to the giant interneurons (GIs) of the abdominal nerve cord. By using sound stimuli, we showed that spikes were more easily induced in the GIs from the most proximal than from the most distal receptors of the same column. 2. This was not due to a greater responsiveness of proximal sensilla to tones but to stronger synaptic connections; for the 3 largest GIs, the amplitude of the monosynaptic unitary EPSP tended to be all the higher as the stimulated sensillum was more proximal in each column. 3. The differences in EPSP size were due, at least partly, to presynaptic factors: a statistical analysis of the amplitude fluctuations of single-fibre EPSPs, showed that the amount of transmitter released per presynaptic impulse was larger for proximal than for distal sensory neurons in each column. 4. These differences in synaptic strength were correlated with differences in the structure of the afferent terminals. The location, the size and the shape of the axonal arbors are nearly the same for all sensory neurons of the same column, but proximal neurons arborize more profusely, and the terminal arbor of distal neurons is generally characterized by dorsal clusters of varicosities. 5. During postembryonic development, a decrease in the connection strength of 2 identified cercal neurons was accompanied by a retraction of ramifications on the medial side of their axonal arbor. 6. Possible mechanisms involved in the genesis and the remodelling of the gradient of synaptic strength are discussed in the light of available data and hypotheses relative to the development of ordered afferent connections.